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Abstrat
Here we prove the Cauhy-Kowaleskaya-Kashiwara theorem for holo-
morphi funtions with growth onditions.
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1
Introdution
Let X be a omplex manifold. In [5℄ the authors proved that some funtional
spaes whih are not dened by loal properties, as tempered and Whitney
holomorphi funtions are objets of the derived ategory of sheaves on the
subanalyti site assoiated to X, i.e. the site whose objets are subanalyti
open subsets of X and the overings are loally nite. Moreover, they have
a ρ!DX -module struture (loally, a setion of Γ(U ; ρ!DX) may be written as
P =
∑
|α|≤m aα(z)∂
α
z with aα(z) holomorphi on U).
It is natural to ask if lassial results for D-modules remain true in this
framework. Here we prove the Cauhy-Kowaleskaya-Kashiwara theorem for
holomorphi funtions with growth onditions, i.e. we prove that given a
oherent DY -module M, and a morphism of omplex manifolds f : X → Y
whih is non harateristi for M, then
f−1RHomρ!DY (ρ!M,O
λ
Y ) ≃ RHomρ!DX (ρ!f
−1M,OλX ),
where λ denote growth onditions on the sheaf of holomorphi funtions.
The idea of the proof is the following: we divide the proof in two parts. In
the rst one we prove that the harateristi variety of a oherent DY -module
M oinide with the mirosupport of RHomρ!DY (ρ!M,O
λ
Y ). Then, sine f
is non harateristi for M, we have the isomorphism f−1 ≃ f ![d], where d
denotes the dierene of the omplex dimensions of X and Y . In the seond
part we use inverse image formulas for OλY to nish the proof of the theorem.
In more details, the ontents of this paper are as follows.
In Setion 1 we reall the denition of the subanalyti site and the on-
strution of miroloalization of subanalyti sheaves.
In Setion 2 we reall some results on D-modules and some example of
subanalyti sheaves of dierential operators and their miroloalization.
The rst part of the proof of the theorem is the aim of Setion 3.
First we prove that the support of the miroloalization of a subanalyti
sheaf F is ontained in its mirosupport and we use this fat to prove that
f−1F ≃ f !F ⊗ ωX|Y if f is non harateristi for SS(F ). Then we prove
that the harateristi variety of a oherent DY -moduleM oinide with the
mirosupport of the sheaf of solutions of M in OλY .
Using these results we are ready to prove the theorem in Setion 4, where
we show the seond step of the proof using inverse image formulas for OλY .
Aknowledgments. We thank Pierre Shapira for his valuable suggestions
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1 Subanalyti sheaves
In this setion we reall the denition of the subanalyti site and the on-
strution of miroloalization of subanalyti sheaves. Referenes are made
to [4℄ and [8℄ for the theory of sheaves on subanalyti sites, and to [9℄ for the
miroloalization of subanalyti sheaves.
1.1 Sheaves on subanalyti sites
Let X be a real analyti manifold and let k be a eld. Denote by Op(Xsa) the
ategory of subanalyti subsets of X. One endows Op(Xsa) with the follow-
ing topology: S ⊂ Op(Xsa) is a overing of U ∈ Op(Xsa) if for any ompat
K of X there exists a nite subset S0 ⊂ S suh that K ∩
⋃
V ∈S0
V = K ∩U .
We will all Xsa the subanalyti site.
Let Mod(kXsa) denote the ategory of sheaves on Xsa and let ModR-c(kX)
be the abelian ategory of R-onstrutible sheaves on X. We denote by
ρ : X → Xsa the natural morphism of sites. We have funtors
ModR-c(kX) ⊂ Mod(kX)
ρ∗
//Mod(kXsa).
ρ−1
oo
The funtor ρ−1 admits a left adjoint, denoted by ρ!. The sheaf ρ!F is the
sheaf assoiated to the presheaf Op(Xsa) ∋ U 7→ F (U).
The funtor ρ∗ is fully faithful and exat on ModR-c(kX) and we identify
ModR-c(kX) with its image in Mod(kXsa) by ρ∗.
Theorem 1.1.1 Let F ∈ Mod(kXsa). Then there exists a ltrant indutive
system {Fi} in ModR-c(kX) suh that F ≃ lim−→
i
ρ∗Fi.
Let X,Y be two real analyti manifolds, and let f : X → Y be a real ana-
lyti map. The funtors Hom , ⊗, f−1 and f∗ are always dened for sheaves
on Grothendiek topologies. For subanalyti sheaves we an also dene the
funtor of proper diret image f!!. The funtor Rf!! admits a right adjoint,
denoted by f !, and we get the usual isomorphisms like projetion formula
and base hange formula.
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1.2 Miroloalization of subanalyti sheaves
Let E be a vetor bundle over a real analyti manifold Z endowed with the
natural ation µ of R+, the multipliation on the bers. Let U be an open
subset of E. We say that U is R+-onneted if its intersetions with the
orbits of µ are onneted. We denote R+U the oni open set assoiated to
U (i.e. R+U = µ(U,R+)).
Denition 1.2.1 A sheaf F on Esa is said oni if Γ(R
+U ;F )
∼
→ Γ(U ;F )
for eah R+-onneted relatively ompat open subanalyti subset U of E. We
all Db
R+
(kEsa) the subategory of D
b(kEsa) onsisting of objets with oni
ohomology.
Let E∗ be the dual vetor bundle and onsider the projetions p1, p2 from
E×ZE
∗
to E and E∗ respetively. Let P ′ := {(x, y) ∈ E×ZE
∗; 〈x, y〉 ≤ 0}.
As in lassial sheaf theory, one an dene the Fourier-Sato transform and
the inverse Fourier-Sato transform
(·)∧ : Db
R+
(kEsa)→ D
b
R+
(kE∗sa), F
∧ = Rp2!!(p
−1
1 F )P ′ ,
(·)∨ : Db
R+
(kE∗sa)→ D
b
R+
(kEsa), F
∨ = Rp1∗RΓP ′p
!
2F.
The funtors
∧
and
∨
are equivalene of ategories, inverse to eah others.
Let X be a real analyti manifold and let M be a losed submanifold of
X. We denote by TMX
τ
→ M the normal bundle and by T ∗MX
pi
→ M the
onormal bundle.
We onsider the normal deformation of X, i.e. an analyti manifold X˜M ,
an appliation (p, t) : X˜M → X × R, and an ation of R \ {0} on X˜M
(x˜, r) 7→ x˜ · r suh that p−1(X \M) ≃ (X \M)× (R \ {0}), t−1(c) ≃ X for
eah c 6= 0 and t−1(0) ≃ TMX. Let s : TMX →֒ X˜M be the inlusion, Ω the
open subset of X˜M dened by {t > 0}, iΩ : Ω →֒ X˜M and p˜ = p ◦ iΩ. We
get a ommutative diagram
TMX
s //
τ

X˜M
p

Ω
iΩoo
ep
~~}}
}
}
}
}
}
}
M
iM // X.
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Denition 1.2.2 The speialization along M is the funtor
νsaM : D
b(kXsa) → D
b
R+
(kTMXsa)
νsaM (F ) = s
−1RΓΩp
−1F.
The miroloalization along M is the Fourier-Sato transform of the speial-
ization, i.e.
µsaM : D
b(kXsa) → D
b
R+
(kT ∗
M
Xsa)
µsaMF = (ν
sa
MF )
∧.
These denitions are ompatible with the lassial denitions of speializa-
tion and miroloalization of [4℄: we have the isomorphism ρ−1 ◦ νsaM ◦Rρ∗ ≃
νM and ρ
−1 ◦ µsaM ◦Rρ∗ ≃ µM .
We have the Sato's triangle for subanalyti sheaves:
F |M ⊗ ωM/X → RΓMF |M → Rπ˙∗µ
sa
MF
+
→
where π˙ is the restrition of π to T ∗MX \M .
Let ∆ be the diagonal of X×X, and denote by δ the diagonal embedding.
The normal deformation of the diagonal in X ×X an be visualized by the
following diagram
(1.1) TX
∼ // T∆(X ×X)
s //
τX

X˜ ×X
p

Ω
iΩoo
ep
||yy
yy
y
y
y
yy
∆
δ //
∼
''O
OO
OO
OO
OO
OO
OO X ×X
q2

q1

X.
Denition 1.2.3 Let F,G ∈ Db(kXsa). We set
µhomsa(F,G) := µsa∆RHom(q
−1
2 F, q
!
1G).
2 D-modules and E-modules
In this setion we reall some example of subanalyti sheaves of dierential
operators and their miroloalization. Referene are made to [3℄ and [10℄
for an introdution to D-modules and E-modules respetively. Tempered
miroloalization has been studied in detail in [1℄ and we refer to [2℄ for
the denition of formal miroloalization. The link between tempered and
formal miroloalization and subanalyti sheaves an be found in [9℄.
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2.1 Notations and review
Let k = C and let X be a omplex analyti manifold. We denote by DX
the sheaf of rings of dierential operators. Loally, a setion of Γ(U ;DX)
may be written as P =
∑
|α|≤m aα(z)∂
α
z with aα(z) holomorphi on U . We
denote by Mod(DX) the ategory of sheaves of DX -modules.
Let f : X → Y be a morphism of omplex analyti manifolds and let
DX→Y = OX ⊗f−1DY DY be the transfer bimodule of f . The inverse image
of a DY -module M is dened by
f−1M = DX→Y ⊗f−1DY f
−1M.
Let T ∗X
pi
→ X be the otangent bundle. We denote by EX the sheaf of
rings of mirodierential operators.
Denition 2.1.1 The harateristi variety Char(M) of a DX-module M
is the support of EX ⊗pi−1DX π
−1M.
Let f : X → Y be a morphism of omplex analyti manifolds and let
fpi : X ×Y T
∗Y → T ∗Y be the base hange map.
Denition 2.1.2 Let f : X → Y be a morphism of omplex manifold. Then
f is non harateristi for M if
f−1pi (Char(M)) ∩ T
∗
XY ⊆ X ×Y T
∗
Y Y.
We reall the following result
Theorem 2.1.3 Let f : X → Y be a morphism of omplex analyti man-
ifolds and let M be a oherent DY -module. Assume that f is non har-
ateristi for M. Then f−1M is a oherent DX-module and there is an
isomorphism
f−1RHomDY (M,OY ) ≃ RHomDX (f
−1M,OX).
2.2 Miroloalization with growth onditions
Let M be a real analyti manifold. One denotes by DbM and C
∞
M the sheaves
of Shwartz's distributions and C∞ funtions respetively. We reall the
denitions of the sheaves of tempered distributions DbtM and Whitney C
∞
funtions C∞,wM on Msa. We have:
Γ(U ;DbtM ) = Γ(M ;DbM )/ΓM\U (M ;DbM ),
Γ(U ; C∞,wM ) = Γ(M ; C
∞
M )/Γ(M ;I
∞
M\U ),
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where U is a loally ohomologially trivial subanalyti subset and Γ(M ;I∞M\U )
denotes the spae of C∞ funtions vanishing on M \ U with innite order.
Now let X be a omplex manifold, XR the underlying real analyti mani-
fold and X the omplex onjugate manifold. One denotes by OX the sheaf of
holomorphi funtions on X and by DX the sheaf of nite order dierential
operators with holomorphi oeients. We denote by OλX , λ = t,w, ω the
objets of Db(ρ!DX) dened by:
OtX = RHomρ!DX (ρ!OX ,Db
t
XR
),
OwX = RHomρ!DX (ρ!OX , C
∞,w
XR
),
OωX = ρ!OX .
We shall need the following isomorphism of [5℄. Let F ∈ Db
R-c(CX), then
(2.1) ρ−1RHom(F,OωX ) ≃ D
′F ⊗OX ,
where D′(F ) = RHom(F,CX).
Let us onsider the normal deformation of the diagonal in X×X as in di-
agram (1.1). Miroloalization of tempered and Whitney holomorphi fun-
tions orrespond to the funtors of tempered and formal miroloalization.
In fat, let F ∈ Db
R-c(CX), we have the isomorphisms
ρ−1µhomsa(F,OtX) ≃ tµhom(F,OX ),
ρ−1µhomsa(F,OwX) ≃ (D
′F
w
⊗
µ
OX)
a,
where tµhom and
w
⊗
µ
are the funtors of tempered and formal miroloaliza-
tion (see [1℄ and [2℄ for details) and (·)a denotes the diret image for the
antipodal map. We shall need the following result
Theorem 2.2.1 Let F ∈ Db
R-c(CX). Then H
kµhom(F,OλX) has a struture
of EX -module, for λ = ∅, t,w and for any k ∈ Z.
3 Mirosupport and harateristi variety
In this setion we expose some results on mirosupport of subanalyti sheaves
and its relation with the funtor of miroloalization and the harateristi
variety of a D-module. Referenes are made to [6℄ for the onstrution of
the mirosupport (for ind-sheaves), and to [7℄ for the funtorial properties
of the mirosupport.
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3.1 Mirosupport of subanalyti sheaves
Let X be a real analyti manifold and let T ∗X
pi
→ X be the otangent
bundle. We reall the following two equivalent denitions of mirosupport
of a subanalyti sheaves of [6℄. For the notion of mirosupport for lassial
sheaves we refer to [4℄.
Denition 3.1.1 The mirosupport of F ∈ Db(kXsa), denoted by SS(F ) is
the subset of T ∗X dened as follows. Let p ∈ T ∗X, then p /∈ SS(F ) if one
of the following equivalent onditions is satised.
(i) There exists a oni neighborhood U of p and a small ltrant system
{Fi} in C
[a,b](ModR-c(kX)) with SS(Fi)∩U = ∅ suh that F is quasi-
isomorphi to lim−→
i
ρ∗Fi in a neighborhood of π(p).
(ii) There exists a oni neighborhood U of p suh that for any G ∈ Db
R-c(kX)
with supp(G) ⊂⊂ π(U) and suh that SS(G) ⊂ U ∪ T ∗XX, one has
HomDb(kXsa )(G,F ) = 0.
Remark 3.1.2 In [6℄ mirosupport was dened for ind-sheaves. The above
denition follows from the equivalene between subanalyti sheaves and ind-
R-onstrutible sheaves (see [5℄ for details).
Let M be a real losed submanifold of X.
Proposition 3.1.3 Let F ∈ Db(kXsa). Then supp(µ
sa
MF ) ⊆ SS(F )∩T
∗
MX.
Proof. Let F ∈ Db(kXsa) and let p /∈ SS(F ). There exists oni neigh-
borhood U of p and a small ltrant system {Fi} in C
[a,b](ModR-c(kX)) with
SS(Fi)∩U = ∅ suh that there exists W ∈ Op(Xsa) with U ⊆ π
−1(W ) and
FW ≃ lim−→
i
ρ∗Fi. We have H
kµsaMFW ≃ lim−→
i
ρ∗H
kµMFiW , hene (µ
sa
MF )|U = 0
sine supp(µMFi) ⊆ SS(Fi).
✷
Corollary 3.1.4 Let G ∈ Db
R-c(kX), F ∈ D
b(kXsa). Then supp(µhom
sa(F,G)) ⊆
SS(F ) ∩ SS(G).
The result follows from Proposition 3.1.3 and the following result of [7℄:
SS(RHom(q−11 G, q
!
2F )) ⊆ SS(G)
a × SS(F ).
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✷Let f : X → Y be a morphism of real analyti manifolds and denote by
fpi : X ×Y T
∗Y → T ∗ Y the base hange map.
Denition 3.1.5 Let f : X → Y be a morphism of real analyti manifolds
and let F ∈ Db(kYsa). One says that f is non harateristi for SS(F ) if
f−1pi (SS(F )) ∩ T
∗
XY ⊆ X ×Y T
∗
Y Y.
If f is a losed embedding X is said to be non harateristi.
Proposition 3.1.6 Let f : X → Y be a morphism of real analyti manifolds
and let F ∈ Db(kYsa). Assume that f is non harateristi for SS(F ). Then
the natural morphism
f−1F ⊗ ωX|Y → f
!F
is an isomorphism.
Proof. We may redue to the ase f losed embedding, hene we have to
prove the isomorphism F |X ⊗ωX|Y ≃ RΓXF |X when SS(F )∩T
∗
XY ⊆ T
∗
Y Y .
Consider the Sato's triangle
F |X ⊗ ωX|Y → RΓXF |X → Rπ˙∗µ
sa
XF
+
→ .
Sine SS(F ) ∩ T ∗XY ⊆ T
∗
Y Y we have Rπ˙µ
sa
XF = 0 by Proposition 3.1.3 and
the result follows.
✷
3.2 Charateristi variety
Now let us study some appliations of the preeding results to D-modules.
We rst need the following lemma.
Lemma 3.2.1 Let F ∈ Db
R-c(CX) and let G ∈ D
b(kXsa) then
(3.1) ρ−1Rπ!!µhom
sa(F,G) ≃ D′F ⊗ ρ−1G.
Proof. (i) Let us prove rst the isomorphism
(3.2) D′F ⊠ ρ−1G
∼
→ ρ−1RHom(q−11 F, q
−1
2 G).
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We may redue to the ase F = CU with D
′CU ≃ CU . Hene, given V,W ∈
Opc(Xsa), it is enough to prove the isomorphism H
k(V ×W ; (q−12 G)q−1
1
(U)) ≃
Hk(V ×W ; RΓq−1
1
(U)q
−1
2 G) for eah k ∈ Z. We have
Hk(V ×W ; (q−12 G)q−11 (U)
) ≃ lim−→
U ′⊃U
Hk(V ∩ U ′ ×W ; q−12 G) ≃ H
k(W ;G)
Hk(V ×W ; RΓq−11 (U)
q−12 G) ≃ H
k(V ∩ U ×W ; q−12 G) ≃ H
k(W ;G),
where U ′ ∈ Op(Xsa).
(ii) We have
Rπ!!µhom
sa(F,G) ≃ RHom(q−11 F, q
!
2G)|∆ ⊗ ω∆|X×X
≃ RHom(q−11 F, q
−1
2 G)|∆ ⊗ ωX×X|X |∆ ⊗ ω∆|X×X
≃ RHom(q−11 F, q
−1
2 G)|∆.
Applying ρ−1 and (3.2) we obtain
ρ−1Rπ!!µhom
sa(F,G) ≃ ρ−1RHom(q−11 F, q
−1
2 G)|∆
≃ (D′F ⊠ q−12 ρ
−1G)|∆
≃ D′F ⊗ ρ−1G.
In the seond isomorphism we used the fat that ρ−1 ommutes with the
funtor of inverse image.
✷
We reall the notion of ellipti pair of [11℄. LetM be a oherent D-module
and F ∈ Db
R-c(CX), then (F,M) is an ellipti pair if
SS(F ) ∩Char(M) ⊆ T ∗XX.
We onsider the sheaf OλX , for λ = ∅, t,w, ω.
Proposition 3.2.2 Let (F,M) be an ellipti pair. Then we have the iso-
morphism
RHomDX (M,D
′F ⊗OX)
∼
→ RHomDX (M, ρ
−1
RHom(F,OλX )).
Proof. If λ = ω the result follows from (2.1).
Let λ = ∅, t,w. Let δ : ∆→ X×X be the embedding and let us onsider
the Sato's triangle
δ−1RHom(q−11 F, q
!
2O
λ
X)⊗ ω∆|X×X → δ
!
RHom(q−11 F, q
!
2O
λ
X)
→ Rπ˙∗µhom
sa(F,OλX)
+
→ .(3.3)
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We have δ!RHom(q−11 F, q
!
2O
λ
X) ≃ RHom(F,O
λ
X). Then applying ρ
−1
to the
triangle (3.3), using the isomorphism (3.1) and the fat that ρ−1OλX ≃ OX ,
we obtain
D′F ⊗OX → ρ
−1
RHom(F,OλX)→ ρ
−1Rπ˙∗µhom
sa(F,OλX )
+
→ .
Applying the funtor RHomDX (M, ·) we obtain
RHomDX (M,D
′F ⊗OX)→ RHomDX (M, ρ
−1
RHom(F,OλX ))
→ RHomDX (M, ρ
−1Rπ˙∗µhom
sa(F,OλX ))
+
→ .
Then it is enough to prove that RHomDX (M, ρ
−1Rπ˙∗µhom
sa(F,OλX )) = 0.
First remark that sine Rπ˙∗ ommutes with ρ
−1
we have by adjuntion
RHomDX (M, ρ
−1Rπ˙∗µhom
sa(F,OλX))
≃ Rπ˙∗RHompi−1DX (π
−1M, ρ−1µhomsa(F,OλX)).
Let k ∈ Z. By Theorem 2.2.1 we have
Rπ˙∗RHompi−1DX (π
−1M,Hkρ−1µhomsa(F,OλX))
≃ Rπ˙∗RHomEX (EX ⊗pi−1DX π
−1M,Hkρ−1µhomsa(F,OλX )).
We have supp(EX⊗pi−1DXM) = Char(M) and supp(H
kρ−1µhomsa(F,OλX)) ⊆
SS(F ) for eah k ∈ Z by Corollary 3.1.4. Hene
(3.4) Rπ˙∗RHompi−1DX (π
−1M,Hkρ−1µhomsa(F,OλX )) = 0
for eah k ∈ Z sine the pair (F,M) is ellipti. Let us suppose that the
length of the bounded omplex µhomsa(F,OλX ) is n and let us argue by
indution on the trunation τ≤iµhomsa(F,OλX). If i = 0 the result follows
from (3.4). Let us onsider the distinguish triangle
τ≤n−1ρ−1µhomsa(F,Oλ)→ ρ−1µhomsa(F,Oλ)→ Hnρ−1µhomsa(F,Oλ)
+
→
and apply the funtor Rπ˙∗RHompi−1DX (π
−1M, ·). The rst term beomes
zero by the indution hypothesis and the third one is zero by (3.4). Hene
RHomDX (M, ρ
−1Rπ˙∗µhom
sa(F,OλX)) = 0 and the result follows.
✷
Let M be a DX -module and let λ = ∅, t,w, ω. One sets for short
Solλ(M) := RHomρ!DX (ρ!M,O
λ
X).
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Corollary 3.2.3 Let M be a oherent DX -module. Then
SS(Solλ(M)) = Char(M).
Proof. Reall that SS(Sol(M)) = Char(M).
(i) Char(M) ⊆ SS(Solλ(M)) follows from the fat that ρ−1Solλ(M) =
Sol(M) and SS(ρ−1G) ⊆ SS(G) for eah G ∈ Db(CXsa).
(ii) Char(M) ⊇ SS(Solλ(M)). Let (x, ξ) /∈ Char(M) = SS(Sol(M))
and let U be an open neighborhood of x suh that U ∩ π(Char(M)) =
∅ and suh that for eah F ∈ Db
R-c(CX) with supp(F ) ⊂⊂ U one has
HomDb(CX)(F,Sol(M)) = 0. By Proposition 3.2.2 the omplexes
RHom(F,RHomDX (M,OX )) ≃ ρ
−1
RHom(F,RHomρ!DX (ρ!M, Rρ∗OX))
≃ ρ−1RHom(F,RHomρ!DX (ρ!M,O
λ
X ))
are all quasi-isomorphi for λ = ∅, t,w, ω. HeneHomDb(CXsa )(F,Sol
λ(M)) =
0 and (x, ξ) /∈ SS(Solλ(M)).
✷
4 Cauhy-Kowaleskaya-Kashiwara theorem
In this setion we apply the results of the previous one to prove the Cauhy-
Kowaleskaya-Kashiwara theorem for holomorphi funtions with growth on-
ditions λ = ∅, t,w, ω. We refer to [3℄ for the statement and proof of the
Cauhy-Kowaleskaya-Kashiwara theorem for holomorphi funtions.
4.1 Statement of the theorem
Let f : X → Y be a morphism of omplex manifolds. Set d = dimX−dimY .
We reall the following isomorphisms of [5℄ and [9℄
f !OtY ≃ ρ!DY←X
L
⊗
ρ!DX
OtX [d],(4.1)
f !OwY ≃ RHomρ!DX (ρ!DX→Y ,O
w
X)[2d].(4.2)
Our main theorem is the following
Theorem 4.1.1 Let M be a oherent DY -module, and suppose that f is
non harateristi for M. Then we have the following isomorphism for λ =
∅, t,w, ω
f−1RHomρ!DY (ρ!M,O
λ
Y ) ≃ RHomρ!DX (ρ!f
−1M,OλX ).
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4.2 Proof of the theorem
Proposition 4.2.1 Let M be a oherent DY -module, and suppose that f
is non harateristi for M. Then we have the following isomorphism for
λ = ∅, t,w, ω
f !RHomρ!DY (ρ!M,O
λ
Y ) ≃ RHomρ!DX (ρ!f
−1M,OλX)[2d].
Proof. (i) Let λ = t. Reall that if M is a oherent DY -module and f is
non harateristi, then f−1M is a oherent DX -module and
f−1RHomDY (M,DY ) ≃ RHomDX (f
−1M,DX)[d].
We have the hain of isomorphisms
RHomDX (ρ!f
−1M,OtX)[2d] ≃ ρ!RHomDX (f
−1M,DX)⊗ρ!DX O
t
X [2d]
≃ ρ!f
−1
RHomDY (M,DY )⊗ρ!DX O
t
X [d]
≃ ρ!f
−1
RHomDY (M,DY )⊗ρ!f−1DY f
!OtY
≃ f !(ρ!RHomDY (M,DY )⊗ρ!DY O
t
Y )
≃ f !RHomρ!DY (ρ!M,O
t
Y ),
where the rst and the last isomorphisms follow from the oherene of f−1M
and M, and the third one follows from (4.1).
(ii) Let λ = w. We have the hain of isomorphisms
f !RHomρ!DY (M,O
w
Y ) ≃ RHomρf−1DX (ρ!f
−1M, f !OtY )
≃ RHomρ!f−1DX (ρ!f
−1M,RHomρ!DX (ρ!DX→Y ,O
w
X))[2d]
≃ RHomρ!DX (ρ!f
−1M,OwX)[2d],
where the seond isomorphism follows from (4.2).
(iii) Let λ = ∅, ω. SineM is oherent and f is non harateristi the result
follows from the isomorphism
f !RHomDY (M,OY ) ≃ RHomDX (f
−1M,OX)[2d].
✷
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Proof of Theorem 4.1.1. By Corollary 3.2.3 f is non harateristi for
SS(Solλ(M)). Hene by Proposition 3.1.6
f !RHomρ!DY (ρ!M,O
λ
Y ) ≃ f
−1
RHomρ!DY (ρ!M,O
λ
Y )[2d].
Then the result follows from Proposition 4.2.1.
✷
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